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Purification of sulphuryl fluoride 



The invention relates to a process for purifying sulphuryl fluoride by 
means of molecular sieve for the purpose of removing carbon dioxide. 

As a result of the preparation or use, sulphuryl fluoride may comprise, inter 
alia, sulphur dioxide, hydrogen fluoride, hydrogen chloride, organic compounds 
5 and/or carbon dioxide. 

Sulphur dioxide and, where present, sulphuryl chloride fluoride may be 
removed, for example, by means of alumina; see WO 03/066520. By means of 
alkali metal fluoride, e.g. KF, it is possible to remove hydrogen fluoride in 
particular. This is disclosed in DE-A 101 11 302, which also contains the 
10 indication that adsorbents, preferably activated carbon, zeolite and/or silica gel, 
might additionally be present, with whose aid water, halogens and organic 
compounds would be removable. 

It is an object of the present invention to provide a process by means of 
which carbon dioxide which is present in sulphuryl fluoride can be removed. 
1 5 This object is achieved by the process of the present invention. 

The process according to the invention for removing carbon dioxide from 
sulphuryl fluoride envisages that the carbon dioxide-containing sulphuryl 
fluoride is contacted with molecular sieve of a pore size of 4 A (0.4 nm). In this 
way, the content of carbon dioxide can be reduced down to values which are 
20 below the detection limit of the GC method. 

The process can be carried out batchwise or continuously. Alternating 
adsorption is possible. In this case, a plurality of adsorbent towers are used 
which are operated in alternation in the adsorption/regeneration. 

The removal of CO2 can be carried out at ambient temperature. However, 
25 it is also possible to carry out the removal at higher or lower temperature, for 
example in the range of 0°C and 40°C or more. 

The pressure at which the removal of the carbon dioxide is carried out is 
likewise not critical. The process can be carried out, for example, from 1 bar 
(abs.) to 1 1 bar (abs.), for example also at ambient pressure. Advantageously, the 
30 range from 1 bar (abs.) to 2 bar (abs.) is employed. 
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The molecular sieve used is advantageously type A 4 A molecular sieve, 
preferably in the sodium form. It is appropriately in particulate form, for example 
in sphere form with a diameter in the range up to 10 mm. Very suitable particles 
are those having a size in the range from 2.5 to 5 mm. Molecular sieve with large 

2 

5 internal surface area, for example 500 m /g and more, has a high adsorption 
capacity owing to the large cavity volume and the large internal surface area. 

When the sulphuryl fluoride comprises SO2 and/or water, this impurity or 
these impurities are likewise sorbed. 

If desired, the process according to the invention for removing carbon 
10 dioxide from sulphuryl fluoride can be combined with other purifying 

operations. For example, a wet scrubbing can be inserted upstream. By means of 
the wet scrubbing, the content of SC>2 3 HF and HC1 can be reduced. The 
effectiveness is improved when alkaline solutions are used; however, this is 
associated with losses of sulphuryl fluoride by hydrolysis. 
15 In combination with the wet scrubbing, the process according to the 

invention has the advantage that, in addition to carbon dioxide, any water 
introduced into the sulphuryl fluoride is also removed. 

A combination with other purifying operations is also possible, for 
example with the process for removing SO2 and sulphuryl chloride fluoride by 
20 means of alumina disclosed in WO 03/066520. 

The molecular sieve laden with CO2 and possibly other impurities and 
SO2F2 can be regenerated. To this end, it is subjected to vacuum and/or elevated 
temperature, for example 1 50°C or higher. An inert gas purge during the 
desorption, for example with nitrogen, is appropriate. 
25 The process has the advantage that carbon dioxide can be removed from 

sulphuryl fluoride without simultaneously adsorbing or decomposing sulphuryl 
fluoride. 

The example which follows is intended to further illustrate the invention 
without restricting its scope. 
30 Example: 

Preparation of I0W-CO2 sulphuryl fluoride 
Molecular sieve used : 

45 kg of type A 4 A (= 0.4 nm) molecular sieve in the sodium form. TE 
146 from UOP was used in the form of binder-free beads having a diameter of 
35 from 2.5 to 5 mm; adsorption surface area about 800 m 2 /g. 
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Sulphurvl fluoride to be purified : 

580 kg of sulphuryl fluoride having a liquid phase content of 1 .4% by 
weight of CO2. 
Procedure : 

5 The sulphuryl fluoride was conducted in circulation through the molecular 

sieve over a period of 60 h. In the gas stream after the adsorption, no CO2 
fractions could be detected any longer. After this time, the CO2 content of the 
liquid phase had been reduced to 0.16% by weight. Thus, about 7 kg of CO2 had 
been adsorbed by the molecular sieve. 
10 Desorption : 

The molecular sieve was regenerated at 200°C with N2 purging for 48 h. 
Thereafter, it was usable again for the adsorption of CO2 from sulphuryl 
fluoride. 

The process, particularly in the form of an alternating adsorption, is thus 
15 found to be a technically simple and inexpensive solution. 



